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Issues

MET Resolution
e MET(X,y) = -(SEX(I),SEY(I))
i s(MET) = a/(SEt(i))2, (I: readout channel)
e Sensitive to
e pile-up
* noise / dead channels
» threshold in readout

« LSB (L1: ~1GeV, offline 0.2 GeV) ?
e How to improve?

Trigger

« How low threshold can we go?
* Limited by resolution for QCD events with zero MET.
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MET in tH*
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Reconstaction with CMSJET
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tH* . Selection & Signal

d ion f Events for 107 pb’!
Event selection for tH*, HY >tv, 1 >h" + X vents for 107 p

] Lot Signal Backgrouwmd
b1 selection:

i1, Wb, Wi
jet. E; = 100 GeV, In i< 2.5 containing m{T jet. ii-ﬁnh'“] - 100 GeV

one track with r = p B > 0.8, AR(jet.track) < 0.1

= 400 GeV, | tanf = 30 6.5 256
2) B % 100 Gev = 200 GeV, | tanf = 20) 41.1 25.6
My, = GO0 GeV, | tanf = 40 135 236
3y W and top mass reconstruction from jets with E, = 20 GeV
minimizing ¥ = {15 -y i+ (m-m- - My, )2 )
' ' my{ T jet, E"%) > 200 GeV
4y W mass cul. my; - iy 115 GeV ] )
. iy, = 40 GeV, | tanfl = 30 6.9 TH
50 Lop mass cut, "“nii - My, | < 20 Gey My, = 200 GeV, | anf = 20 12.5 TH
my, = 600 GeV, | tanf = 40 LA TH

61 ‘Tagging of the jet not assigned o W owith E, = 30 GeV, In 1< 2.3,

efficiencies from TDR (2 wacks, p>1, GeV, a'= 2):

S(K for b-jets. 1.3 5 for non-b-jets mp(T jet, E™) > 100 GeV., second top and jet veto

7) Central jet veto, B > 40 GeV my, = 400 GeV, |, tnfl = 30 378 4.2
_— T RT A = 2000 GeV, | tanf = 20 5.2 2
8} Second top veto, Imgqy- My, 1> 130 GeV My =200 GeV, , tanf l 4
. my, = 600 GeV, | tanf = 40 17.9 4.2
O} Lransverse mass reconstruction mp(T jer, B )
pERd . HLA: 5 |_L_|L. 1

Assumed Trigger: 3 jets (Et>20GeV) plus tau-jet (Et>100GeV)
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ttH(1 1 0) no min-bias overlap

(H->bb)
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QCD Jets with no neutrino/muon

(no pile-up)
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Offline MET Resolution

Ex = S (Ex-tower)
Ey = S (Ey-tower)
Any way to improve this?

e.g.

Ex'=Ex+S ( D(Ex-jet))
Ey’=Ey+S ( D(Ey-jet))

Does this work?
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Minimum Bias Event Overlap
(in-time only)

X-sec =55mb >>> 17.3 min-bias/crossing at 10E34

Et Flow Scalar Et (eta<b)
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(equiv. cone radius 0.56) Note: <Scalar Et> = 750 GeV for ttH
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MET with Pile-up
(eta5vs 7)

(CMSJET simulation)

Particle level E.miss calculation for various n coverage

. E— -:;:ETmiSBZ:n =17.80 CeV

——  <Emiss> =0.77 CeV

________ <E miss> = 21.53 GeV

Arbitrary units

................. <E miss> =15.50 GeV

Arbitrary units

Pile up : <N, >=17.3
(PYTHIA 6.136)

10 - Pile up : <N_,>=173

(PYTHIA 6.134)

aruary 13, 2000

W

E 0o Hin T ]
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E, miss (GeV) §

%

MET (GeV) . :

gen. cmsjet 100 120 140 160 180 200

eta res. all(*) Eqmiss (GeV)

5 1549 19.36 21.53 ~ Equal contribution from

7 .21 12.92 17.80 eta 5-7, resolution and B-field
(all =res. & B-field & vtx smearing) » (15GeV) (12GeV) (9-12GeV)
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1989,/12/05 15.17
WET by Calo Towers, 17.3 min—bias overlap (500 events)
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CMSIM Simulation

HF2:

e Size
6.1x7.2cm at eta b

1.1x0.9cm at eta 7

CMS Week, Physics Session, 7-June-2000, S.Kunori



Rates with Pile-up

(ORCA3)
No pile-up In-time pile-up
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Huge rate below MET < 100 GeV
due to min-bias at 10E34.
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Different ways to
calculate MET
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MET for Signal Events with
Pile-up and Tower Threshold

ttH(110) with 17.3 min-bias events No min-bias
20 RMS tth with 17.3mbb
. E35Gev 28| 15 E37 GeV om| 20 F36GeV | [me
- L : HERERS "
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>> Not much pile-up effect with this resolution!
>> Resolution gets worse as threshold increase.
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MET and LSB

LSB 0 GeV va 1 GeV (1 GeV Threshold)
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Summary

We just started studies of MET performance at
10E34. We have checked effects due to:

e eta coverage and (in-time) pile-up
e tower Et threshold / LSB

=> Need to check effects due to non-linearity
« algorithm for MET scale correction

Is there better way to calculate MET than simply
using raw readout channels?

« We may need various algorithm depending on final
states. --- using Jets, tracks, etc. ?7??

Suggest us challenging bench mark physics
processes for offline and trigger MET!

HELP!
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